(19) Rt^jjjapanese patent office 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 62216634 A 



(43) Date of publication of application: 24.09.87 



(51) Int. CI B01J 8/02 
//H01M 8/06 




(21) Application number: 61060073 


(71) Applicant 


HITACHI LTD 


(22) Date of filing: 18.03.86 


(72) Inventor: 


KOYAMA KAZUHITO 






SUGITA NARJHISA 






SAKAGUCHI HARUICHIRO 






SEIKI NOBUHIRO 






HANZAWA AKIO 



(54) REFORMER FOR FUEL COPYRIGHT: (C)1987,JPO&Japio 



(57) Abstract 

PURPOSE: To enhance heat transfer capacity near to the 
tubular wall of a reaction tube by introducing reactive 
gas into a reactor wherein a reforming catalyst is 
packed and also the reforming catalyst is held to the 
surface of the tubular wail, and converting reactive gac 
into reformed gas. 

CONSTITUTION: Reactive gas 11 such as a gaseous 
mixture of i.e. hydrocarbon and steam is fed in a 
reaction tube 1 via a conduit 3. Since comparatively 
large endothermic reaction is caused in the reaction 
tube, the part packed with reforming catalytic particles 
9 is heated by a heated catalyst 13 from the outside of 
the reaction tube 1 to maintain it at 800*0 temp. After the 
reactive gas 11 being the gaseous mixture is introduced 
into the reaction tube 1 through the conduit 3, 
reforming reaction is caused in the packed layer of the 
reforming catalytic particles 9 and on the surface of a 
reforming catalyst 10 stuck on the surface of the inner 
wall of the reaction tube/1 and in the inside thereof to 
mfumi it to hydrogen-enriched gas. 




© a * b n S* It (J P) © ft n HJ SI M 

©<kmt&y? J jkm. (a) BS62-216634 

©Int. CI. < m3Hn4 /frtSSSS-t ©^&S HS?062^( 1987) 9^243 

B 01 J 8/02 8618- 4G 

// H 01 M 8/06 R-7623-5H 



©# P PS61- 60073 

@t±5 P 0361(1986) 3^186 



©31 


Hi 


* 








- t 










* 




E 






B£ffi#£Wr502gj}& 


ft^tt B £»fB3f ««W ftflfrt 


©IS 


18 






□ 




- g» 




&5££?t B 2*mjf ffi«W3SJfrt 


@» 


58 


* 










Bfi:m?f3iBr502#% 


B £Kfl$fr««W$Wfrt 


@S6 


§S 


# 










Biz:m?^j2Bi603S% 




@tB 


H 


A 


£ 1 






©ft 


S 


A 


#2 


1± 


US 









in no « 

i . 35 m v> % & 

» 

2. ft .11F tff # a 18 PA 

<i!4*i*i«cK»ic*t»-c. ffiraESjcfffflaifu:* 

3 . 5B i!H <n it hh a iyj 

* « iffl it J» »i» ««» ic ffll U . Ml:n h ~c 



c-ffi /n « n 4 © » a <c iK » * k i» c B8 r * . 

or. m z~rtx®ftftm4Q9&5B8 * k ca ?7? s n fc 
*» © a< «e -r a . c © t£ * # -c i± . - at if © mi br 

xaian^ratc^ur. «rt/fxjs.fctfi«cK*fx 

«: # ft » h O , j(ni&*ai: 
t b iz, — a If O ^ flW ^ (g l» K ^ & 3K a - t 

ffiiah^-Drv^a. 

i^iiajffi^>*ia»tigittffiiffi^[HLr. » at « & m 

60 - 89234 #) ^«CK«« t ffi«r -&iEJC1Trt« 

floKtrttiax^jtMic!). a 4 vmi w i«i © , 

VMtttffltK<OfRfc®Jflb/^**3c«iS ( £ 09 Ufl 60 
- 80235 #*ET 4 . 



—215 — 



C 55 m ft m Ik L ct } i: "T a R3 Sfl j») 

2! Kt 4i 14 ;A: * fc i*> . j£j6#x©iift*L0)ftixaffi 

K it ^ t . tfc^0jE/S1ff1Tffifln«»ftfcj£<O»tf 
* ft y /> ft n © -e . K JC IT 1? & 5£ « ic ft i* a <S l& 

f jg a «fc t -r a pa jhi a< a a . 
* » qa »± a» a p.a M a& & iw * -r a fe * t , je a; 

-b 8S 0 W & i£ jft T a & at> tc, * « ICT tt . % 2? ft* 

m *c *>• vi r . n^aejKffiiifiSffiiicttBttatffft^s 

t fH fl] ) 

48»i««iB©fitJetf l«fl&J8fctt. iiSc & 2f x 

ftsnr^a. c:©i&«jftttf6iofl!>jEJ6tPiaiBf 
>n {fc # 14 . m <N , *y*«P«>4*»»cJ;U. ft* A1E 
ft — ifif 3 — -5F- -< > ^ L < l4#JttLTft#{!fc# 

t^^ifi, ^aKtcw^ffi^-ttttt-r a##ft x 

ft & a . 

#i?3 s^UTK^WrttcotiWaha. ft # . s 

^^fxtir, co fifr 7 ;u 3 -- ;u ft tfj a c i: 

tt nj fig T A ^ . 

^a«s»j»i2«;tfasa/t*). je £ t? 1 o # a> 
6 Jtm 3* Ak asc i 3 it j: u use it A* we w t- 9 ft r& js* a *v 

T u a & # ft All J» U . ^3S/5/tT? 1 Hifl 0 0 *C 



62-216634(2) 

J: HE « JilUcfc #W< . fie JC Iff W frt K ft 5 fi ftfe 
fflE tc J: U . JEJ£#x£fcl4&ft#x<ai£n0>ftft 

a a as a* * * < ft y . iajswi? as 
-r a at *><z) m & thi ? <n-& m * & * s < t z z t ft 

T?ft*. S St. & JE& ft *ff & t At & ft -T- t © IU! <0 
^M/ScOgStfttflAa^-tiracor. JSJECffUifSjQ©^ 
*f a {r & fig 71 ft fa ± -T a Z £ tC ft a . £ fc . jE 

a £ iO , — {£i&S^az<tlC ft a. 

09) 

£^2K*tiRlTa«fc-iK. UiK^ff 
35r^-ra77>i^4^. *.y * V 7 ft #( ,0 "C S& 

# co at ;u S 5 # <fc u< h 6 J: y ft^s nt^ 
&coia£*;tf*-e&ajEj£;tf:*i lit, ig^3ct»j 

JSJCCff i rticisyaii^fc©^. « « JK & -T- 9 

<n!6MmK£ifi&fo*ti i o w ffi aa # sj l r ^ a 

<U( 2T & & 1 OOTanfffiAtfrtflBKTftffJKtf&jH 
JE l © 0- 8& J: y & ft {K Jft 3 . * St JE JC ^ W 

^9^>^si^$:aiiarai:. TK^^r^t^xr^a 

^K^^l2i:fto-c, fl J; »JS/fff l ^tc 

ffi T i» < . 3 <3 JR ^ 1? 1 A* 6 .'li fz * W ft # ^ I* . 

L t W ffl S *i 5 . 
±K*^I^t?t±. tt « «L ^ ^ JE JC IT 1« iffl a 
-f -f v^snti^jtrti;. JK ffi » (* JE JC « 

ffitrffi&iftnaflsioattiioanaiaifis^^ft < ft a 
£ t t> JEJtlTITflS tt.«ftl?-^ttr a i: r a 
CO & -T- CO 3S m * 14 /Ja S < ft a . b it ft r> X . JK f& 

, fit Jl? W Jltt ifi t» tc *f W a (S ift ffi yj ^ |SJ Ji r 



—216— 



m -t ft & Sir X . ®&JF*f£*><;S;L3/ifi(>. >jfi & & «c 
13A*6«)*A{fcJ0i&t — JSffiifiL. (S S 6 C ffi 
HI £ ft * . 

-fc SiJ * 3SS Mi W ic J: ft I* . *B**a*5t&©yKf&'tfrt 

* d t # x * a . -r & * ^ , & & jp? & m fc A 

X !» £ /£ # S * * fc 4t> . sjcisrwjaAfc&o&cr 
4: X £ . JK JC flf «> a ffl 4> >W AS — JQ: 5 . U 

o x * tt#£tt&aJc@ft*jt«co&fti:. 

fcu: J: o X . ifiJffii^ — {t&ttatlctT^rfcdt-e 

s . * » « « . JEiCffwWi&ftiai^s-ttactA^ 
x a a . 

0l±-t«)»rBffWfiKtaxft5.-*HfJSS^Xfct. — ffi 

WAJK^irxffiflaa#v-5»-6-«)iBfi.gscjsrjB&OTL 

fl* 2 a u: # x . fiffiff i(±. * ft a # fl-'d' 
4 1 & mi&T Z t b *> Hi . rt fin K 1 4 & fl- 
4 1 fcfflflttttKtcfc<5<fc-JtC'3a'LXi**. & # 

3 tc u (0 x . jBS^^K^S^.SjcCtr^iftS^r^siJK 

# # «D - <fc * tt#5^S%*T/aaC0)&E4:#tff 
ttiJJtcJ:-3X«fflJHiSfiSt-r*c4:^X4-5i:^-5 
$!) i£ £ * - HiT? <7) * 1? & «: . -^^^(O^^-tcii:^ 

a» -d & # tc o x it ^ a? m s\ <n asc 

Wjttj«S:f=ri»S-a:fttfJ:^<OX. PG IS < & K j» JSC 
4^1?. # <3 1* JS (^55, B ) 3: *2 * * 

ft a « x . -js jc w tr flat *? ^ « je j& i« (* «> a ft © 

Si ft A 13- o & S £ tC i(? ill "T -5 d t *> x ^ -a . 

& k , *«mi«sff3o^iifi<w&m3iatct£^iM 

1 4tf)rt&nflK%aS<£tjaiatl 5 ZttttZ-ttt-i&ft 

& fa f . 

SfJ 3 @I tc tJ ^ X . 0) m . JS fl? # x l 1 ffi 



?*fflD3 62-216634 (3) 

M & «t ^ 9 tt . * U 4 1 1 4 i: 0) fill IC fi» 

*ft*iatta)iwifliicysjaaftx^a. — ^ . a- it 

4 1 tf «fc TT 1 4 75»q5C2tM*flC^^- 9 tfJfr-Sf 
ft * ft © «S E K tt . i&!tittJKl0rffSWicJ:r3X 

& tc . # & IS 09 <7> #j fMc -3 ^ X 2£ T 3 . * * 
>t?KS(5l05S^^AXA^/a^^^l 1H. ME 
fti»C5tBrt©ia«««6«i^9 # ft « 2 ft fc 7ff « W 
tC ImI O X ME A U . *0);fii»*frt;&J:O t 0-'ff4 1£ 

IP l 4 *0tfffli::-tft*ft##2ftfciK3tMjB6 

io«afflr«J:t;rtfi»tcx*ff/a«?&iaiu. * 

#7Jnfc#X£i££>-3Xv><. 3 o 4: tf . gScffJEffi 
C«i»4J»l«)fi7 5 % « JE # . 4f 1? 4 l a # 8R 

*ftjnifta#i3tcj:oxffliiftsfta. « y <z> #j 

2 5 % Z> & ft it . tt«T*f*12A?rt1£14rtS:jifi 

5 C 4: K «t -d X , S j£ # * 1 1 

4 l#*tfrt#14OTlf&Ktt#Sftfci&jr/ttj& 
10®»flff;SJ:l*flflMC*ft*Tift*t£ft, afcfttf 
AtftS. C ©iftff 1 2 It, SftlCfflWftS 

^tta^r^Li-DTrti? i 4 # ^ is us # s n 

aiuifi^xajcatsfta. 

_h32>fs:^^^tcJ:fttf. lH2ig«^jDg^CD^^ 

<omMiR?nn^fi<^<scox. mc*t#£¥ffi«*0>asc 

An o tc m JJi x s a c £ tc ?t ^ . 

*«H8«>$ff4«)^nsiw&j54Htctae^att 

liQ-T^. SR4@lt-C'(0BfiffiffifiaiaS:ii«Lfcti(0X 
fey. #tf»JEJCflf«>«-£S:jiRLXti«. 

« i o . ^anfficttas«B«jati6^-eft'eftm 
u < itsa^r^w^aicjc-sxfsr^sftx^i. 



—217— 



£tfWi»rtainciSA2rt,fcfifl?*fxi lit. 35c 

a> z& a* £ n * . - # . /* a; t? i <o # ft i± . g. 
icui&jayoiioj:^ic. ^^£*i*a;tfxco?a£ 

to #. a k *? fc> r . ^tfBWjwcie-e^^^siCici 

SJC£?TfLWTffi!S:iiIlU-C. % R ftk ft 

JEJCff l K li, *RM«tt*««*««ftT^T 

J: i> . 

*s«jMnw*£j:nii. mr us * a* "us 01 ® aa * n an *. . 

wfciferatfciifc. & #t jr js k 

«fc«aiw«ta«IJ»fcbfcfc«b. ffi # J: N O x 
CO 71 . S/CfflKffiitftiiTV^SA'^rft*. 

ft ^ a ft T £ - 

##<0JRJC1T'rPffitt. fia#7»^£?F©lci3ft-ra 

Aft 0tlKi5itir^4, rftcji'y. 

rf* <8 fift # fc . £?LH<OJEJS'ffl0>rtSl"CttftlL. 

*OttJft, ft«tJR/SicJ:*» 

j»»«)jftS:a«WA'-3ia*WK«i»t4iatfT 

ft & . ft? TP 1 ft tc (± . iKWittWia^TtfjteiKSft 
Ji J!S * fiS K <fc *i If . #?L«WiA^1?rtf3i-r 

ja»*caT4W/Atufcfc*o. is i* Qic 'it « co & 

* K . * 55 HJ1 CO 33 6 CO 55 AS 09 tc o ^ X 2ft HQ "T * . 



?*BHHa 62-216634(4) 

!15 5®nfcvit 4 J5c JE 1? 1 tt # X 2 ft tt W 14 tf 
K «fc y . 5Q * « * -# ^ & ® a K 3 ft t & — # T? 
tf^&fttttttttOTti. >1TrS££0;A;ft2<Z)7L$:# 

JbBBrfAaitttttff^J: y * JR 0? TP l « rt ifil 

afttni. a as s it i « ^ an tc i* . jr/£?pi 

* ft jR # €: ft W . * # K A, r-* i£ K # * 1 2 i: ft 

or. jg # i? i t>> e> i& y a* a n a . 

-h S2 S JE 1? 1 0)1T«©rtfl!TlB**3rawrtMJfi5 
TfcsSMJ-^&S&tcaftU. * o fit # * 

j06Btt*«)»rifflWfaafi:mufcti<z)-e&y. i». 
*& A co m £f aic {ft 4ft co « it & a . 

& # a a ft tt » ** «fc y /js * js jet? u i © fit nu u isf 

* * a 3 ft W/W ffl*>*"Clc4fclttaitT#»U-C^ 
■5. S5C 5t ft* i« (Ni) CO it fft ti , ir 7 i f f t: - 
y<r;i/«ritf;»«li:<&ifcKJ:y 3PaE-«K "T 5 - fc "C 
ft £ . 

±aBjRjcwi©^e»K;i±. jR^ui&i&yifH^ 
ask. f jasftfcam 8^a»ja*ft"CP5 

2 0 fc' ^ T DSC K JS 5: ft ^ , tK *3R tC W A, fc* ajc ft 
^X12tiTT. Jg TP 1 71* »i W/ll a ^ a . Qic 
«RJC«)IS»«*nfc*»19«)-filSA«. JE *C TP 
lt0l?SS^-C?gai8^^fift^i:J«ftltU, ®k%tfr 



—218— 



jsi » n *? ^ r «c k je « a* a c * - 

-L3E*35flS0Sfc.fcftU:. ST 5 H "C 2ft W U fc Jft 

w k *nt a as at k an *. . ft & eis t # & as co & # 
t«. * fc . S # 1? fit K ft tf * U iff ft tfr ay & tfi 
*C * ?5 "JI © 91 7 co 3? iff 09 tc ^ T Sft W f * . 

ss 7 a r it . &6iar»iyiLfc&jw«iciu;tT. 
*f*a>att*f**«fc *j a a s jc <rr i © *hji * a . 

ai8it, Atr e «s -tt Afc a 1 g (witfLa- 

L «> ) 2 1 IZArsT ^ < . — # , 

K J: ft If. ^ft*#&£j£tf Sffitc^ttSitt-fc 

» - jS # if i? «r yr & c *? it * g & fa n ft -h u . 

4 . @ ffi <n m m «c aa nn 

H l& ® -e * -6 . 

9 . io Wis 



?$BSH362-216e34(5) 

s & # a 1 asc k m 1 o oo & rat sm> 2 o ^ 

*f ^-CKKJE/t & « *t , * & IC 7?T A, £ QJC ft Jtf * 
1 2 t i ^) t , SfClA»6IRUaiSfta. 

. i«5tJEJC«)|Si|iWi3ftfe7K3»19(0-aSA^. 

fiicB i wiriHrtcisn* ufe«tt«jat i 6 o -w; is 

SB 0- 2 1 K # n T . £«18i*»fl>ttjK4:ffij»l,. 
& £ JC & 13 r T . * <0 AS * . # It JE # K ififr 3S 

-hSC^^IlSfl^tCcfcftlf. jJS 6 oa "C 31 *W L fc SIS JK 

« k » it a *ft * k An a. . « Afc j« & m ^ r t 
»4i*s«»t4ct««Tes. * . & # <rr 

1fi!l*!TailittfllEittTS*4:i:a'T*4fc 
±2255 1 B ~ fll 7 H ic 3ft nj] U & OK K & li . 

tt # « ft , #R5&i£#,t5<fc*fctf>-e&a. 
C 199 © S* * J 

,,-4 




—219— 



?$BH«aB2-216G34 (6) 






—220 — 




—221 — 



